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I n  t h i s  t hes i s  we  desc r i be  expe r imen ts  on  I  3  I f
imp lan ted  i n to  j - r on  s i ng le  c r ys ta l s .  A t  l ow  tempera tu res
the  nuc le i ,  expe r i enc ing  a  hype r f i ne  f i e l d  coup led  t o  t he
loca l  d . i r ec t i on  o f  magne t i za t i on  o f  t he  j - r on ,  w i l l  o r i en t
t hemse l ves .  F ro rn  t he  angu la r  d i s t r i bu t i on  o f  t he  em i t t ed
y - rad ia t i on  one  can  de r i ve  t he  s ta te  o f  m .agne t i za t i on  o f
t he  samp le .  We  have  shown  tha t  t he  magne t Í za t i on
behav iou r  o f  Í r on  s i ng le  c r ys ta l - s  i n  an  ex te rna l  magne t i c
f ie ld  ag ' rees wi th  the macroscopic  theory  o f  domaj -n
s t ruc tu r : e  i n  f e r romagne ts .
Th i s  know ledge  i s  used  t o  g i ve  t he  i n f l uence  o f  t he
externa l  f  ie ld  on NIv IR measurements  on the i -od ine.  The
r e s o n a n c e  i s  o b s e r v e d  b y  d e t e c t i o n  o f  t h e  y - r a d i a t l o n .
The  i od ine  a toms  tha t  end  up  i n  regu la r  l a t t i ce  s j - t es
a f t e r  t he  imp lan ta t i on  g i ve  r i se  t o  a  s t rong  resonance .
Th i s  was  f i r s t  f ound  i n  Ox fo rd . Í I e  r epo r t  on  t he  d i scove ry
o f  a  m u c h  s m a l l e r  s a t t e l i t e  r e s o n a n c e ,  d u e  t o  I  n u c l e i
expe r i enc ing  a  hype r f i ne  f i e l d  o f  922  o f  t ha t  o f  a toms
i - n  r e g u l a r  l a t t i c e  s i t e s .  T h e  s p l i t t i n g  o f  t h i s  r e s o n a n c e
by  quad rupo le  i n te rac t i on  has  enab led  us  t o  i den t i f y  i t
as  due  t o  an  imp lan ted  i od ine  a tom w i t h  a  m i - ss ing
nea res t  ne ighbou r  i r on  a tom.  W i th  t he  a id  o f  an
annea l i ng  s tudy ,  i t  i s  shown  tha t  on l y  t u  9Z  o f  t he
imp lan ted  a toms  end  up  i n  t h i s  s i t e .  The re  j - s  ev idence
tha t  a  f r ac t i on  o f  t u  242  o f  t he  nuc le i ,  t ha t  a l - so
expe r i ence  a  l a rge  hype r f i ne  f i e l d ,  have  no t  ( ye t )
turned up in  the NMR spect ra .
No rma l  r esonance  expe r imen ts  y i . e td  t he  s ta t i c
i n te rac t i on  o f  t he  nuc leus  w i t h  i t s  su r round ings .  Nuc lea r
sp in - I a t t i ce  re l axa t i on ,  on  t he  o the r  hand ,  i s  de te rm ined
2L0
by the dynamic in teract ion.  We have measured the
re laxa t l on  o f  t he  i od . i ne  nuc le i  i n  i r on  s i ng le  c r ys ta l s
fo r  d i f f e ren t  c r ys ta l l og raph i c  o r i en ta t i ons .  Fo r  t he  f i r s t
t ime i t  is  shown that  the re laxat ion ra te  depends s t rongly
on  t he  magne to -c r ys ta l l i ne  an l so t ropy ;  a  h i gh  raLe  resu l t s
a t  a  l ow  ex te rna l  f l e l d .  Th i s  behav iou r  can  no t  be
exp la ined  w i t h  t he  re l axa t i on  mechan i sms ,d i scussed  i n  t he
l - i t e ra tu re  up  t i l I  now .
I t  i s  ve ry  l i ke l y  t ha t  t he  l ow- f i e l d  sp in - l a t t i ce
re l -axat ion is  large ly  determi-ned by sp in  wave j -n teract ions,
which are s t rongly  f ie ld  dependent .  We have der ived the
an i so t rop i c  d i spe rs i on  re l a t i on  f o r  t hese  \ 4 raves ,  i nc l ud ing
the  dependence  on  t he  s ta te  o f  magne t l za t i on  o f  t he
s a m p l e .  A  c a l c u l a t i o n  o f  t h e  f i r s t  o r d e r  p r o c e s s ,  i n  w h i c h
a  sp in  wave  i s  c rea ted  by  a  nuc l -ea r  sp in  f  l i p ,  showed
tha t  i t  g i ves  a  con t r i bu t i on  t o  t he  re l axa t i on  ra te  abou t
an order  o f  magni tude too smal - l  to  exp la j -n  the measure-
men ts .  A  second  o rde r  p rocess ,  i n  wh i ch  t he  sp in  waves
ac t  as  an  i n te rmed ia ry ,  I ooks  more  p rom is ing .  The  me thod
to  ca l cu l -a te  t he  assoc ia ted  re l axa t i on  ra te  i s  i nd i ca ted .
F ina l ly  a  s imple method is  g j -ven to  measure the
power  saturat ion o f  an NIVIR-ON resonance,  f rom which the
f rac t i on  o f  nuc le i  con t r i bu t i nq  t o  t h i s  r esonance  can  be
d e r i v e d .
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